Aimsibackground-This study evaluated contact lens fitting and the longer term response of the photorefractive keratectomy (PRK) cornea to lens wear.
Phototherapeutic keratectomy (PTK) and photorefractive keratectomy (PRK) using the argon fluoride excimer laser with emission wavelength of 193 nm have been the subjects of clinical investigation for over 6 years."127 Two features of excimer laser radiation at this wavelength make it eminently suitable for corneal surgery. Firstly, the photon energy at 193 nm is high (around 6 eV) and exceeds the binding voltages of molecules within the cornea. On exposure to this wavelength molecular bonds within the corneal surface are broken and the constituent fragments are ejected from the surface at high speed. With optimal particle fluence (around 200 mj/cm2) and repetition rate (5- Information regarding the corneal wound healing response after PRK has become available following research at several centres in Europe and the USA.'-27 It has been found that after PRK there is deposition of new material (glycosaminoglycans, mucopolysaccharides, new disorganised collagen) beneath the epithelium and this, in addition to epithelial hyperplasia, is responsible for the common trend towards regression or loss of the refractive change. In addition, varying degrees of subepithelial or anterior stromal haze have been documented in the majority of patients and these changes along with irregular astigmatism account for the loss of best corrected visual acuity (BCVA) in around 10-15% of patients.8 13 23 25 Moreover, the rehabilitation phase following PRK is prolonged. An initial overcorrection to the hypermetropic state is followed by regression to a stable, and often undercorrected (myopic) endpoint over a period of several months.2' Because of significant regression, and as PRK becomes more widely available, there will be an increasing number of patients requiring correction with contact lenses after PRK. Other indications for contact lens fitting after PRK are induced anisometropia and irregular astigmatism. It has been shown that a small but significant number of patients who were highly myopic originally may, because of the deeper ablation, have residual irregular astigmatism after PRK and therefore may need rigid contact lenses in order to achieve their best visual acuity.8 Also, patients who have been overcorrected (rendered hypermetropic) by PRK may request contact lenses. This will be especially true of presbyopes. In view of these considerations a knowledge of the corneal and visual changes that occur after PRK and the requirements for satisfactory contact lens wear are important when fitting contact lenses following this procedure.
It was hypothesised that potential problems of contact lens wear following PRK might include poor centration and excessive move-ment of the lens, the formation of a central tear pool (resulting in a positive 'tear lens') beneath the contact lens, and poor longer term tolerance of the PRK cornea to contact lens wear. This study was designed therefore to evaluate the technical fitting difficulties and the response of the PRK cornea to contact lens wear. (Fig 1) . Mean follow up was 18 months (range 6 months to 2 years).
Materials and methods
Monitoring comprised refraction, keratometry (Topcon 1), videokeratoscopy (EyeSys), and pachymetry (Haag-Streit with fixation attachment). Patients attended for follow up at 2 weeks, 6 weeks, and 3, 6, 12, 18, and 24 months.
Results

LENS FIrTING DETAELS
All 10 patients were fitted initially with rigid gas permeable (RGP) contact lenses which were found to 'bridge' the central ablated zone easily. Lens support therefore was provided primarily by the corneal periphery (Fig 2) . The best fit was usually achieved when using a lens of back optic zone radius (BOZR) 0. t -----t + P ---+ f X i X i F ---s P P P P + L Pv-lt-fiXPP+-*-t--ob- addition, the lens material was selected for good 'wettability' to minimise risk of adherence to the regenerated central epithelium. Lenses with an aspheric back surface were selected with the intention that the peripheral bearing zones would approximate the peripheral corneal contours more closely providing a more even distribution of lens pressure, smooth lens movement, and good tear exchange.
As a result of lid discomfort five patients were refitted with daily wear soft lenses. The same five patients (3, 6, 7, 9, 10; (20/30) , in comparison with their pre-PRK BCVA of 6/6 for patient 7 and 6/5 for patient 9, the result of reticulate anterior corneal stromal haze and/or irregular astigmatism (Fig 3) .
Keratometry and keratoscopy Figure 1 is a videokeratoscopic topographical map 12 months after PRK. The central dark region indicates the flatter curvature of the ablated zone over which the contact lens vaults. The 4.0 mm diameter pupil was within the position of the 4.5 mm diameter ablation zone. Six patients (2, 4, 7, 8, 9 , and 10; Table 1) Some dislike the sensation of contact lenses. Many tolerate lenses satisfactorily but are attracted to the prospect of improved unaided vision and freedom from the expense and nuisance of lens care.
As there are increasing numbers of patients undergoing PRK and because of regression Contact lensfitting after photorefractive keratectomy and the relative lack of predictability, it can be assumed that an increasing number of patients will seek contact lens correction after PRK or excimer laser retreatment of their residual ametropia. This has been estimated to be between 10 and 15% of those undergoing PRK'0 and is dependent upon the original degree of myopia and the ablation zone diameter. If the degree of myopia is higher than around -6.00 D there is an increased, and perhaps unacceptable, risk of regression.79 12 15 If the zone diameter is small then, for treatment of high myopia, there is a further increased risk of regression-primarily due to epithelial hyperplasia and deposition of new collagen and ground substance. In addition, a reduction in best corrected visual acuity has been described by Gartry et al79 23 who found that around 15% ofpatients lost 1 to 2 lines of Snellen-for example, from 6/6 (20/20) to 6/9 (20/30), at the 18 month stage. These patients were also almost exclusively among the higher myopes treated (>-6.00 D). In the study reported here 19% (15/80) of patients were unhappy with their visual outcome.
CONTACT LENS FIITING AFTER PRK
By definition, those presenting for PRK may not be completely satisfied with contact lens wear and seek good unaided vision. They may be able to tolerate lenses but have difficulty in dusty environments or they may find correct contact lens hygiene and handling too troublesome. In addition, they may have a genuine intolerance to lens wear related to poor tear quality or lid problems. The contact lens practitioner therefore should consider any preexisting problems that might have prompted the patient to undergo PRK originally. These problems should be addressed and improved contact lens wear sought for the post PRK patient. This may involve the design of special lenses or instruction in the use of a different contact lens disinfection regimen. In addition, many of the patients requesting PRK dislike the sensation of contact lenses and/or the effort required for their correct wear and care. Those who still need contact lens correction after PRK are likely to request soft lenses for maximum comfort and a simple lens care or disposable lens system. When PRK patients from our original cohort were referred for contact lens fitting the authors anticipated that there might be several problems. There was concern that in post PRK eyes the cornea might respond to contact lens wear in a different manner from that of an untreated eye. It was also hypothesised that the altered central corneal shape might lead to lens centration difficulties. In addition, since the contact lens would essentially have to 'vault' the ablation zone, it seemed likely that greater minus power in the lens would be needed to counteract the positive power of the thick tear film beneath the lens. It was possible that epithelial problems could occur, with the new hyperplastic epithelium being susceptible to hypoxia and the development of oedema and/or induced irregular astigmatism. However, very few problems were encountered in this small series. The reasons suggested for this are that the new epithelium forms good attachments to the pseudomembrane created at the time of photoablation, and can easily withstand the relatively slight mechanical trauma and hypoxia ofnormal contact lens wear. In most of the cases patients waited 6 to 12 months before contact lens fitting to allow the cornea to stabilise after PRK. The ablation zone diameter was small (4 to 5 mm) and so the contact lens vaulted this central region with most of the 'lens bearing pressure' being on the unaffected peripheral cornea. The patients were experienced lens wearers with no previous problems with lens handling, atopic conditions, or lens related infections. RGP contact lenses were advised initially for these patients since these lenses maintain their shape and vault the ablation zone more effectively than do soft lenses. They more easily correct residual irregular astigmatism and provide better vision quality. Generally RGP lenses are better than soft lenses since the material resists protein deposition on the lens surface which can interfere with vision, comfort, and epithelial integrity.
Lens fitting proved to be more straightforward than had been expected. This was due to the relatively small ablation zone diameter (mean 4.5 mm) and to the graded curvature change at the edge of the zone as described by Klyce et Overall, in this small series, contact lenses gave excellent visual acuity and a significant improvement in best spectacle corrected VA in cases of mild irregular astigmatism (patient Nos 2 and 5). However, a loss of BCLCVA persisted in two cases (7 and 9) as the result of PRK induced reticular haze. These two cases and at least two others with good BCLCVA but who objected to the effort of contact lens care requested PRK retreatment. After several months' delay, to allow the haze to settle, and assessment of corneal stability, retreatment PRK was carried out. However, before PRK retreatment, further counselling is of vital importance since repeat PRK has been found to be relatively unpredictable, especially in those patients who were originally highly myopic and who demonstrated marked regression in association with significant anterior stromal haze."0 Although PRKCL and repeat PRK can help patients with residual visual problems following PRK, both procedures require close monitoring of the corneal integrity and measurements to determine whether changes in lenses or in treatment are indicated. These are particularly important because the long term effects of PRKCL and repeat PRK are as yet unknown. Further studies are needed to investigate the problems encountered when fitting contact lenses to patients who have undergone PRK with larger ablation zones.
